ABSTRACT 1-Alkylthymine gave four kinds of crystals depending on the solvents used. Photodimerizations of 1-alkylthymine in single crystals were found to depend on the crystal structure. In inactive crystals, the terminal methyl group of alkyl chains approached to the double bond of thymine, and inhibited rotation of thymine bases during photodimerization.
INTRODUCTION
Photodimerizations of thymine derivatives in solution are known to give four kinds of isomers as the photodimers by UV irradiation at 280 nm.In the case of the photoreaction of DNA, the isomer of the cyclobutane type photodimer obtained was onlycissyn photodimer. 2 ) Stereoselective photodimerization can be expected for the thymine base in single crystal under the control of crystal lattice.
We have recently reported that 1-octylthymine in single crystal obtained from ethyl acetate solution (Form I) undergoes photodimerization when irradiated at 280 nm to form trans-anti photodimer (Fig.  I ).
1 ) The X-ray structure analysis of 1-octylthymine crystal showed the thymine rings to be lying intranssyn arrangement to each other. The isomer of the photodimer obtained from the crystal, however, was not the trans-syn but the trans-anti photodimer. The trans-anti photodimer of the 1-octylthymine was concluded to be formed by disrotatory motion in the crystal during the photodimerization reaction ( Fig. D .This paper deals with the structure of the 1-alkyl-thymine crystals and photodimerizations of thymine bases in single crystals.
RESULTS AND DISCUSSION
In order to find the relationship between the crystal structure and the photoactivity for the photodimerization, the crystal structures of 1-octylthymine were compared for Forms I, n, HI, and IV. From the crystal structure of 1-octylthymine, we will study the factors determining the activity of the crystals for the photodimerization. The possible factors for the crystal structure are summarized in Table 1.   2   »   3 ) An important factor of the crystal structure for the photoactivity is the distance between the C5-C6 double bonds of the thymine bases. The distances between the thymine bases in Form IV are longer than the distance of the photoactive Form I but shorter than the distance of the photoactive Form HI. Therefore, the distance between the double bonds of the thymine bases is not the main factor for the photodimerization of thymine bases in crystal. 
Form IV
Characteristic of the crystal structure of 1-alkyl-thymine is the presence of the terminal methyl group in the vicinity of the double bond in thymine base. The nearest neighboring terminal methyl groups and thymine bases are picked out from the crystal structure of 1-octylthymine for Forms I, II, HI and IV in Fig. 2 , and the distances are tabulated in Table 1 . The distance between the methyl group and the thymine base (C5) are long for the photoactive Form I and Form HI, but are short for the inactive Form II and Form IV. The blocking of the disrotatory motion of the thymine base by the terminal methyl group of the alkyl chain was concluded to be the reason of the inactivity for the photodimerization of Form II and Form IV.
